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[57] ABSTRACT 

A carrier element for an IC-module for incorporation 
into an identification card. The element includes a flexi- 
ble carrier film supporting conductive leads and contact 
pads. A semi-conductor chip is electrically connected 
to the leads and pads. Cast resin surrounds the chip and 
carrier film, including the carrier pads, to form a solid 
carrier element capable of resisting mechanical stresses. 

3 Claims, 3 Drawing Sheets 
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FIG. 2 
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essary along with additional layers, with a casting mate- 
CARRIER ELEMENT FOR AN IC-MODULE rial to a compact unit of predetennined thickness. 

In the past many methods of contacting semiconduc- 
The present application is a continuation of U.S. pa- tor wafers, i.e. of providing the tiny contact surfaces of 
tent application Ser. No. 06/649,159 filed Sept 10, 1984, 5 the silicon crystal with contacts appropriate for subse- 
now U.S. Pat No. 4,709,254. That application is, in qucnt use, have become known, 
turn, a continuation of U.S. patent application Ser.^No. For example, the contact surfaces of the crystal are 
06/288,384, filed July 31, 1981 and now abandoned. connected in so-called bonding automatic equipment 

The invention concerns a carrier element for an IC with the connection legs of a contact spider by fine 
module for incorporation into identification cards or 10 golden wires, whereby the contact spider also serves as 
similar data carriers. . the carrier of the semiconductor wafer. 

The German patent application P No. 29 20 012 of the Other methods use flexible material as a carrier for 
applicant describes an identification card with an em- the wafers (see DE-AS No. 24 14 297). The non-con- 
bedded integrated circuit For the production of the ductive material (eg. in the form of a super-8 film) is 
cards a so-called intermediate product (carrier element) 15 provided with windows at equal intervals, into which 
is employed which accepts the IC module with all its windows the self-supporting ends of a contact spider 
contact elements and can be produced as a self-con- etched out of conductive material extend. All the 
tained unit independently of the production of the contact surfaces of the wafer are connected in synchro- 
cante- nism with the contact spider, which considerably in- 

The carrier element, which can have a circular, box- 20 creases the economic efficiency of the contacting 
type construction, is produced by using several films in method compared to older methods, 
a cold lamination process. The semiconductor wafers can also be mounted on a 

IC identification cards and other data carriers film without windows in a similar manner, 
equipped with similar electronic circuits have essential The invention uses these established and 'rational 
advantages compared to the usual cards for machine 25 production methods and thus attains an intermediate 
use, based on their greater storage capacity and their product which is particularly well suited for the pro- 
ability to participate actively in communication pro- duction of carrier elements in large numbers and can be 
cesses. These additional advantage relative to usual processed to all sorts of carrier elements without much 
identification cards quite considerably increase the effort and taking into account the above-mentioned 
number of possibilities of application for identification 30 relevant requirements. 

cards and open up a few entirely new areas of applica- Due to the employment of the casting technique, 
ti° n * f carrier elements with all sorts of properties (durability, 

The production of IC identification cards in very contacting) can be realized without any expensive 
large numbers is necessary for the application of these adapting steps. Furthermore, the semiconductor wafers 
types of identification card systems. It is therefore very 35 and connection leads are given excellent protection 
important for the production of carrier elements, as against mechanical stress when the carrier elements are 
well, to be able to apply a method which is economical produced by the casting technique, 
for large numbers of items. It must be taken into consid- Further features and advantages of the invention can 
eration that the semiconductor wafer and its connecting be seen in the description of the embodiments. The 
leads are exposed to great stress during the production 40 drawings show the following: 

of the identification cards and their handling. FIGS. U lb top view and cross-section of a semicon- 

It must also be taken into consideration that in the ductor wafer, bonded on a foil 
case of identification cards of the above-mentioned type FIG. 2 a carrier element produced by the casting 
very different demands are made in the various areas of technique, suitable for indirect (contactless) contacting, 
application as far as the mechanical stability, the dura- 45 FIG. 3 a carrier element produced by the casting 
bility, the resistance to environmental influences and so technique, suitable for direct contacting, 
on are concerned. Due to the possibility of active com- FIG. 4 a semiconductor wafer attached to a through 
munication this also applies, of course, to the contact hole plated film, 

areas of the integrated circuit as well as to the mechani- FIGS. 5a, Sb cross-section and top view of a carrier 
cal construction of the card. 50 element produced by the casting technique by using the 

Several contacting methods (e.g. galvanic, capacitive through hole plated film, 
optical, etc) have become known in the course of the FIG. 6 a carrier element produced by the casting 
development of IC identification cards. The selection of technique by using the through hole plated film and 
one method over another for the production of carrier additional layers, 

elements depends on the area of application of the iden- 55 FIGS, la, lb top view and cross-section of a semicon- 
tification cards, the technical resources in production, ductor wafer, bonded on a foil when the bonding tech- 
the desired constancy of performance and other factors. nique is being employed and 

The object of the invention thus consists in creating a FIG. 8 the arrangement of FIG. 7 after the casting 
carrier element to be applied to identification cards or process 

similar data carriers which can be produced economi- 60 FIGS, la and lb show a semiconductor wafer embed- 
cally in large numbers, offers good protection for the ded in a film window from the top and in cross-section, 
embedded semiconductor wafer and its connecting The semi-conductor wafer 1, arranged in a punched 
leads, and can be adjusted in production to various out window 2 of film 3, is connected in the appropriate 
demands with respect to the durability of the cards and automatic equipment with the ends of a contact spider 4 
the type of contacting without any elaborate adapting 65 etched in a previous operation. The.transport of the film 
ste Pf* 3 during the various operational phases can be carried 

The object is achieved according to the invention by out very precisely with the help of the perforated holes 
casting a semiconductor wafer bonded on a foil, if nec- 5 of the film. 
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A carrier element that can be produced very simply 
by using the intermediate product shown in FIGS, la 
and 16 is shown in FIG. 2. 

The film 3 that is contacted with the semiconductor 
wafers 1 is directed to a casting unit 6. The two mold 5 
halves 6a and 6b are arranged perpendicularly movable 
with respect to the film level. The casting unit is filled 
with an appropriate casting material via a feed channel 
6c The drain channel 8 prevents air pockets from form- 
ing in the casting unit during the casting process. Cast- 10 
ing arrangements of this sort are known, so that it is not 
necessary to go into detail here. The solidity of the 
finished carrier elements can be varied within wide 
limits by the choice of the casting material. 

The carrier element produced according to the repre- 15 
sentation in FIG. 2, which can be punched out of the 
carrier film as a compact unit 10 after the casting pro- 
cess, is suitable, for example, for indirect (contactless) 
accessing as by capactive or optical means. 

FIG. 3 shows a carrier element which is suitable for 20 
direct, galvanic contacting. 

For the production of this carrier element, the 
contact surfaces 4a are initially coated before the cast- 
ing process, so that bumps 7 are formed over the 
contact surfaces. The coating can consist of conductive 25 
material, which is, for example, galvanically applied to 
the contact surfaces. 

The coating can also consist of a non-conductive, 
elastic material (e.g. silicone), which is, for example, 
applied to the contact surfaces with a wiper by using an 30 
appropriate mask. The arrangement thus provided with 
bumps 7 is finally directed back into an appropriate 
casting unit and punched out of the carrier film as a 
compact unit 11 after the casting process. The bumps 7 
can be formed in such a way that they extend slightly 35 
out of the cast block 11. In the case of this carrier ele- 
ment the contact surfaces are then on the same level as 
the cover film surface of the identification card after the 
carrier element has been incorporated into the card. 

If conductive material is used to form the bumps the 40 
carrier element is suitable for galvanic (direct) contact- 
ing. 

If the bumps are formed out of non-conductive mate- 
rial, needles, for example, can be used for contacting, 
which are directed through the non-conductive mate- 45 
rial (e.g. silicone) onto the actual contact surfaces 4a 
This latter embodiment is advantageous insofar as the 
contact surfaces of the 10 carrier element are well pro- 
tected from environmental influences. 

The above-mentioned embodiments use for their in- 50 
termediate products an arrangement in which the semi- 
conductor wafers are connected in a self-supporting 
way in punched out windows of a film with the appro- 
priate connection leads. A disadvantage of this type of 
arrangement can result in certain cases of application 55 
when as small an interval as possible is required be- 
tween the contact surfaces. In the case of the above- 
mentioned arrangements the minimal distance of the 
contact surfaces is determined by the size of the 
punched out window and thus by the size of the semi- 60 
conductor wafer. In order to obtain as small a distance 
as possible between the contact surfaces, it is also possi- 
ble to employ the arrangement shown in FIG. 4 as an 
intermediate product 

The contact surfaces 16 arranged on both sides of the 65 
film 12 are connected with each other by a throughplat- 
ing process. The semiconductor wafer 1 is applied to 
the film prepared in this way by the known techniques. 
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FIGS. 5a, 5b show the carrier element 15 produced 
by using the above-mentioned intermediate product in 
cross-section and from the top. The casting process can 
be carried out similarly to the manner described in con- 
nection with FIG. 2. As shown in FIG. Sb, the use of 
this latter intermediate product allows for a closely 
adjacent arrangement of the contact surfaces 16. 

FIG. 6 shows a carrier element for which a so-called 
through hole plated film is also used as an intermediate 
product This arrangement is characterized by ex- 
tremely great rigidity. 

The carrier element consists in this case of 10 a so- 
called through hole plated film 12, a spacing film 17 and 
a rearward cover film 18. The rearward cover film is 
provided with openings 19 which allow for the inflow 
and draining of the casting material in the casting unit. 
The spacing film 17 has hollows 20 at regular intervals 
to accept the semiconductor wafers. In the casting unit 
the hollow 20 is filled with an appropriate casting mate- 
rial. During the casting process a part of the casting 
mass also penetrates between the various films, so that 
the latter are connected with each other particularly 
well. Between the semiconductor wafers the various 
films 12, 17, IS are connected with each other in this 
example by an appropriate adhesive 25. In this way the 
penetration of the casting mass into the interstices is 
made easier and simultaneously restricted. The restric- 
tion of the casting mass can, of course, also be achieved 
by pressing the film compound together on both sides of 
the casting unit 

The rigidity of the arrangement can be further im- 
proved by using films made of epoxy resin reinforced by 
glass fiber (GEP) and having the resin chosen for the 
production of the films be identical to the casting mass. 
In this case the casting mass also penetrates between the 
various films, which allows for the production of a 
carrier element with great rigidity and a compact con- 
struction. 

FIGS, la and lb show a further embodiment of an 
employable intermediate product for the production of 
carrier elements. The semiconductor wafer 30 shown 
here is contacted by the so-called bonding technique. 
For this purpose the carrier film 31 is initially punched 
out at regular intervals in such a way that the recess 32 
with its finger-shaped extensions 32a as shown in the 
figures results. Then the carrier film 31 is laminated 
over its entire surface with a film 33 of 10 conductive 
material. According to known etching techniques the 
areas 34 are now isolated from this film, which areas 
form the contact surfaces of the finished carrier ele- 
ment 

The carrier film prepared in this manner is finally 
provided, with semiconductor wafers in commercial 
bonding automatic equipment In the process one wafer 
30 at a rime is set into the recess 32 and attached to the 
conductive film 33 by aid of an appropriate adhesive 36. 
Then the connection points of the wafer 30 are con- 
nected with the contact surfaces 34 by fine golden wires 
37. 

FIG. 8 shows the carrier element 40 produced ac- 
cording to FIGS, la and lb, in which the recess 32 with 
its finger-shaped extensions 32a is filled, for example, 
with an appropriate resin in a casting unit of the above- 
mentioned kind. In the process the resin also penetrates 
into the areas 39 between the contact surfaces 34 that 
arose during the etching process. The filling of the 
hollows does not necessarily have to be carried out in 
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one of the casting units shown above in the case of the means being unsupported by said carrier stratum; 

latter arrangement and 

If the arrangement is sealed on one side, as shown in a hardened resin filling said aperture and recesses, 

FIG. 8, for example with a self-adhesive film 38, the said resin surrounding said IC-chip in said aperture 

hollows can be easily ruled with a resin. The self-adhe- 5 ^ ^ connection means in said recesses, 

sive film, which ,s removed before further processing of 2 . A carrier element according to claim 1 wherein 

the earner element, simultaneously offers good prate* connection means are fine wles. • 

tion to the contact surfaces, in case the earner elements * ru u* r . ... 

are to be stored for loiigperiods. . * ? e combmaU ? n ° f a card-like member and a car- 
What is claimed is: 10 ^ dement thereill: said eIement 
1. A carrier element for an IC-cMp suitable for incor- ^"^8 a single layer carrier stratum having an 
poration, as a unit, into a financial or identification card, 2?** ™* a P^P^ and recesses through said 
said carrier element comprising: stratum outside the periphery of said aperture; an elec- 
a single layer carrier stratum having an aperture with mcaUy conductive laminated to said carrier stra- 
a periphery, said carrier stratum further having 15 tX3m 311(1 spanning said recesses; contact surface formed 
recesses outside the periphery of said aperture out of ^ d ^ectrically conductive film but electrically 
through said stratum; isolated therefrom, said contact surfaces lying outside 
an electrically conductive film laminated to said car- ^ e periphery of said aperture and accessible through 
rier stratum and spanning said recesses; sa^ recesses; an IC-chip positioned in the aperture of 
contact surfaces formed out of said electrically con- 20 said carrier stratum; connection means for connecting 
ductive film but electrically isolated therefrom, said IC-chip to said contact surfaces in said recesses, 
said contact surface lying outside the periphery of said connection means being unsupported by said car- 
said aperture and accessible through said recesses; rier stratum; and cast, hardened resin surrounding said 
an IC-chip positioned in the aperture of said carrier IC-chip in said aperture and said connection means in 
stratum; 23 said recesses for protecting them against mechanical 
connection means in said recesses for connecting said forces. 
IC-chip to said contact surfaces, said connection ***** 

30 



35 



40 



45 



50 



55 



60 



65 



08/18/2003, EAST Version: 1.04.0000 



